Denervation facilitates neuronal growth in the motor cortex of rats in the presence of behavioral demand.
This study tests the hypothesis that degeneration of a neocortical pathway may facilitate behaviorally-induced growth of neurons in a connected region of the cortex. Degeneration of trancallosal afferents to the motor cortex and changes in forelimb use were independently manipulated in adult rats. The combination of degeneration and behavioral change resulted in the growth of layer V pyramidal neuron dendrites which was not found as a result of either denervation or behavioral manipulation alone. These results indicate that mild degeneration in the adult brain can facilitate neuronal growth when accompanied by appropriate behavioral demand, a finding which has implications for rehabilitative therapy after brain damage.